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In the Specification 

Please amend the paragraph beginning at page 32, line 19 as follows: 

Cell Lines and Tissues. The breast cancer cell lines MDAMB435, MCF7, T47D, SKBR3, 
ZR75.1, MDAMB468, HS578T, MDAMB231 and the immortal human mammary epitheUal cell 
lines (HMEC) MCFIOA and HBLIOO were obtained and maintained in culture according to 
instructions (ATCC, Rockville, MD). The two matched tumor cell lines, 21PT, derived from a 
primary tumor and 21MT, from the metastasis of the same patient, were propagated as described 
elsewhere. The breast cancer cell line, MW, was obtained from Dr. Renato Dulbecco. HMEC- 
H16N (immortalized with HPV) was kindly provided by Dr. Vimla Band. Cultured finite life span 
human breast epitheUal cell strains 04372, 219-6, and 166372 were obtained from Clonetics 
(Walkersville, MD), and HMEC strains 1-26 and 3-14 were kindly provided by Dr. Steve Ethier. 
Finite Ufe span HMEC 184, the immortahzed HMECs 184A1 (passage 15 and 99) and 184B5 were 
kindly provided by Dr. Martha Stamp fer, and grown as described (http://wvvw.lbL go v/LBL 
Programs/mrgs/r e view.htmlV on the world-wide web at address lbl.gov/LBL-Programs/mrgs/review . 
Cell extracts from finite lifespan HMECs 70N and 8 IN were kindly provided by Dr. Khandan 
Keyomarsi. Mammary organoids were prepared from reduction mammoplasty specimens of women 
with benign or no abnormalities in the breast following collagenase digestion as described in 
Bergstraessar LM, (1993). Human mammary luminal and myoepitheUal cells were prepared by 
progressive collagenase digestion of breast tissue, sedimentated to obtain organoids (ductal and 
lobulo-alveolar fragments), cultured short term, and finally highly enriched by using an 
immunomagnetic separation technique (Niranjan B, 1995). 
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In the claims 

Please cancel claims 2-6, 8, 15-17, 19, 26-29, and 33-37 without prejudice. 

Please amend claims 1, 7, 9-12, 14, 18, 21, 22, 25, and 30-32 as follows: 

1 . (Currently Amended) A method of diagnosing a c e llular prolif e rativ e disord e r of br e ast 
tissu e breast cancer or ductal carcinomas in situ (DCIS) in a subject comprising 
determining the state of methylation of one or more CpG islands in the promoter of 
cyclin D2 nucleic acids isolated from a sample comprising blood, plasma, lymph, duct 
cells, ductal lavage fluid, nipple aspiration fluid, breast tissue, lymph nodes, bone 
marrow, or a combination thereof of the subject, wherein [[the]] a state of 
hyper methylation of one or more CpG islands in the promoter of cyclin D2 nucleic acids 
as compared with the state of methylation of one or more CpG islands in the promoter of 
cycUn D2 nucleic acids in comparable samples obtained from a subj e ct not having the 
c e llular proliferativ e disord e r of br e ast tissu e normal subjects is indicative of a c e llular 
proUf e rativ e disord e r of br e ast tissu e breast cancer breast cancer or DCIS in the subject. 

Claims 2-6. (Cancelled) 

7. (Currently Amended) The method of claim [[6]] 1, wherein the duct cells are obtained by 
a procedure selected from ductal lavage, sentinel node biopsy, fine needle aspirate, 
routine operative breast endoscopy, nipple aspiration and core biopsy. 

Claim 8. (Cancelled) 
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9. (Currently Amended) The method of claim [[2]] i, wherein determining the state of 
methylation comprises amplifying the nucleic acid by means of at least one sense primer 
and at least one antisense primer that distinguishes between methylated and unmethylated 
nucleic acids. 

10. (Currently Amended) The method of claim 9, wherein the primers hybridize with target 
polynucleotide sequences selected from SEQ ID NO:4-47 15-18, 25 36, 4 1 48, 65 66, 73 
76, 81 82 and combinations thereof 

1 1 . (Currently Amended) The method of claim 9, wherein the primers are selected from 
SEQ ID N0:7-44; 21-24, 37 10, 19 61,69 72, 77 80, 85 90 and combinations thereof 

12. (Currently Amended) The method of claim [[2]] 1, further comprising contacting the 
nucleic acid with a methylation-sensitive restriction endonuclease. 

13. (Original) The method of claim 12, wherein the methylation-sensitive restriction 
endonuclease is selected from the group consisting of Mspl, Hpall, BssHII, BstUI and 
Notl. 
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14. (Currently Amended) A method of determining a predisposition to a c e llular 

prolif e rativ e disord e r of br e ast tissue breast cancer or DCIS in a subject comprising 
determining the state of methylation of one or more CpG islands in the promoter of 
cyclin D2 nucleic acids isolated from a sample comprising blood, plasma, lymph, duct 
cells, ductal lavage fluid, nipple aspiration fluid, breast tissue, lymph nodes, bone 
marrow, or a combination thereof of the subject, 

wh e r e in th e nucl e ic acid is s e l e ct e d from th e group consisting of Twist, 
cyclin D2, Ri\Rp2, H0XA5, WTl, 11.3.3 oigma, estrog e n r e c e ptor, NES 1 and 
combinations th e r e of; and 

wherein [[the]] a state of hyper methylation of the nucleic acid(s) as 
compared with the state of methylation of CpG islands in the promoter of cyclin 
D2 nucleic acids in comparable samples obtained from a subj e ct not having the 
c e llular prolif e rativ e disord e r of br e ast tissu e normal subjects is indicative of a 
c e llular prolif e rativ e disord e r of br e ast tissu e breast cancer or DCIS in the subject. 

15-17. Cancelled 

18. (Currently Amended) The method of claim [[17]] 14, wherein the duct cells are obtained 
by a procedure selected from the group consisting of ductal lavage, sentinel node biopsy, 
fine needle aspirate, routine operative breast endoscopy, nipple aspiration and core 
biopsy. 

19. (Cancelled) 

20. (Original) The method of claim 14, wherein determining the state of methylation 
comprises amplifying the nucleic acid(s) by means of at least one sense primer and at 
least one antisense primer that distinguishes between methylated and unmethylated 
nucleic acid. 
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21 . (Currently Amended) The method of claim 20, wherein the primers hybridizes with 
target polynucleotide sequences selected from SEQ ID NO:4-47 15-18, 25 36, 4 1 4 8, 65 
66, 73 76, 81 82, and combinations thereof 

22. (Currently Amended) The method of claim 20, wherein the primers are selected from 
SEQ ID NO:7-t4; 21-24, 37 ^0, ^9 61, 69 72, 77 80, 85 90 and combinations thereof 

23. (Original) The method of claim 14, further comprising contacting the nucleic acid with a 
methylation-sensitive restriction endonuclease. 

24. (Original) The method of claim 23, wherein the methylation-sensitive restriction 
endonuclease is selected from the group consisting of Mspl, Hpall, BssHII, BstUI and 



Notl. 
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25. (Currently Amended) A method for diagnosing a cellular proliferative disorder of breast 
tissue in a subject comprising: 

(a) contacting a nucleic acid-containing specimen comprising blood, plasma, lymph, 
duct cells, ductal lavage fluid, nipple aspiration fluid, breast tissue, lymph nodes, 
bone marrow, or a combination thereof, from the subject with an agent that 
provides a determination of the methylation state of CpG islands in the promoter 
of cyclin D2 nucleic acids in the specimen, and 

(b) identifying the methylation state of at least one r e gion of l e ast on e CpG island in 
the promoter of cyclin D2 nucleic acid, wherein [[the]] hyperm ethylation state of 
the at least one r e gion of at l e ast ono CpG island in the promoter of cyclin D2 
nucleic acid diff e r e nt from compared with the methylation state of th e sam e 
region CpG islands in the promoter of cyclin D2 nucleic acids in comparable 
samples obtained from a subj e ct not having th e c e llular prolif e rativ e disord e r of 
br e ast tissu e normal subjects is indicative of a c e llular prolif e rativ e disord e r of 
br e ast tissu e breast cancer or DCIS in the subject. 

Claims 26-29 (Cancelled) 

30. (Currently Amended) The method of claim [[27]] 25, wherein the agent is at least one 
sense primer and at least one antis e n e antisense primer that hybridizes with a target 
sequence in the nucleic acid. 

3 1 . (Currently Amended) The method of claim 30, wherein the target nucleic acid sequence 
is selected from SEQ ID NO:j-4rl5-18, 25 36, 18,65 66,73 76,81 82, and 
combinations thereof 



Gray CaryVGTOS 66436.1 
104659-9 



In re Application of: PATENT 
Sukumar et al. Attorney Docket No. : JHUl 630 

Application No.: 09/771,357 
Filed: January 26, 2001 
Pages 



32. (Currently Amended) The method of claim 30, wherein the primers are selected from the 
group consisting of SEQ ID NO:7-44j 21-24, 37 ^0, 19 61, 69 72, 77 80, 85 90 and 
combinations thereof. 

Claims 33-34 (Cancelled) 
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REMARKS 

Claims 1-37 were pending prior to this Response, with claims 35-37 being withdrawn as 
subject to a restriction requirement. By the present communication, the paragraph beginning at 
page 32, line 19 has been amended to delete an active hyperlink. In the claims, no claims have 
been added, claims 2-6. 9. 25-27, 29, 26-29 and 33-37 have been cancelled without prejudice, 
and claims 1, 7, 9-12, 14, 18, 21, 22, 25, and 30-32 have been amended to define Applicants' 
invention with greater particularity. The amendments add no new matter, being fully supported 
by the Specification and original claims. Accordingly, claims 1, 7, 9-14, 18, 20-25 and 30-32 are 
currently pending in this application. 

The Objection to the Specification 

The Office Action contains an objection to the Specification for containing an embedded 
hyperlink and/or other form of browser-executable code. To overcome the objection, by the 
present communication AppUcants have amended the paragraph beginning at line 19 of page 32 
to remove the active hyperlink. 

In addition, the Examiner has requested that either the drawings of the description of the 
drawings be amended to set forth the proper sequence identifiers for each sequence. In response 
to this objection to the Specification, AppHcants submit herewith copies of Figures 1-8 with 
mark-ups showing proposed amendments to Figures to recite the sequence identifiers for the 
sequences shown in the Figures. Applicant will provide formal drawings that include 
corresponding amendments to Figures 1-8 upon allowance of claims in this application. 
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In view of the amendment and the marked-up copies of Figures 1-8 showing proposed 
amendments to add proper sequence identifiers, Applicants respectfully request reconsideration 
and withdrawal of the objection to the Specification. 

The Rejection under 35 U.S.C. S 112. First Paragraph 

Applicants respectfully traverse the rejection of claims 1-34 under 35 U.S.C. § 1 12, first 
paragraph, as allegedly lacking enablement. Applicants disagree with the Examiner's assertion 
that the Specification fails to provide sufficient description to enable those of skill in the art to 
make or use the invention commensurate in scope with the previously presented claims. By the 
present communication, previously presented claims 2-6, 8, 15-17, 19, 26-29 and 33-34 have 
been cancelled without prejudice, rendering the rejection moot as to the subject matter of these 
claims. The rejection will now be discussed with regard to pending claims 1, 7, 9-14, 18, 20 — 
25 and 30-32. 

The Examiner asserts that the claims do not set forth the relationship between the nucleic 
acids of a subject and "the same" nucleic acids of a control that is not a comparison of nucleic 
acids between two individuals. To address the Examiner's concern. Applicants have amended 
claims 1, 16 and 28 to require detection of a state of hypermethylation in the patient's nucleic 
acid as compared with "the state of methylation of one or more CpG islands in the promoter of 
cyclin D2 nucleic acids in comparable samples obtained from normal subjects." Thus, the 
"control" is not limited to breast tissue of a single normal individual, but is required to be 
representative of nucleic acids obtained from a plurality of normal, i.e., the absence of 
hypermethylation in CpG islands in the promoter of cyclin D2 nucleic acids in a broad 
population of normal subjects. 
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Further, the Examiner asserts that there is no teaching or guidance in the specification 
that hypermethylation in an intron or exon of cyclin D2 would lead to decreased expression of 
cyclin D2 or be associated with breast cancer or any cellular proliferative disorder of the breast, 
thus causing those of skill in the art to allegedly engage in undue experimentation to practice the 
invention. However, the invention methods for detecting breast cancer or DCIS, as recited 
amended claims 1, 14 and 25, require detection of a state of hypermethylation of one or more 
CpG islands in the promoter of cyclin D2 nucleic acids in the subject's sample as an indication 
that the subject has primary breast cancer. Thus, hypermethylation in an intron or exon of cyclin 
D2 is excluded by the claim amendments. 

The Examiner acknowledges that the Specification is enabling for an embodiment of the 
invention described as follows: "a method of detecting breast cancer of DCIS in a subject 
comprising obtaining nucleic acid fi:om a blood, plasma, lymph, duct cells ductal lavage fluid, 
nipple aspiration fluid, breast tissue lymph notes or bone marrow specimen of a subject and 
determining the state of methylation of CpG islands of the promoter of cyclin D2 nucleic acids, 
wherein hypermethylation of CpG islands in the promoter of cyclin D2 is indicative of breast 
cancer in the subject" (Office Action, page 3). To reduce the issues and expedite prosecution, 
Applicants have amended independent claims 1,14 and 25 to focus the invention on the subject 
matter that the Examiner has indicated is allowable. However, Applicants specifically reserve 
the right to pursue other embodiments of the invention in a subsequently filed application. 

In view of the amendments and for the reasons discussed above, Applicants submit that 
the Examiner's concern that those of skill in the art would have to engage in undue 
experimentation in order to practice the claimed invention has been overcome Accordingly, 
reconsideration and withdrawal of the rejection of claims under 35 U.S.C. § 1 12, first paragraph, 
are respectfiiUy requested. 
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The Reiection under 35 U.S.C. S 102(a) 

A. Applicants respectfully traverse the rejection of claims 1, 25-27, 30, 33 and 34 under 35 
U.S.C. § 102(a) as allegedly being anticipated by Ferguson et al. (P7V^5 97:6049-6054, 2000; 
hereinafter "Ferguson"). By the present communication, previously presented claims 27, 33 and 
34 have been cancelled without prejudice, rendering the rejection moot as to the subject matter of 
these claims. The rejection will now be discussed with regard to pending claims 1, 25, 26 and 



Applicants submit that the invention methods for detecting primary breast cancer in a subject, as 
defined by amended claims 1, 25, distinguish over the disclosiire of Ferguson by requiring: 
determining the state of methylation of one or more CpG islands in the promoter 
of cyclin D2 nucleic acids isolated firom a sample or specimen comprising blood, 
plasma, lymph, duct cells, ductal lavage fluid, nipple aspiration fluid, breast 
tissue, lymph nodes, bone marrow, or a combination thereof of the subject, 
wherein a state of hypermethylation of one or more CpG islands in the promoter 
of cyclin D2 nucleic acids as compared with the state of methylation of one or 
more CpG islands in the promoter of cyclin D2 nucleic acids in comparable 
samples obtained firom normal subjects is indicative of breast cancer or DCIS in 
the subject. 

By contrast, Ferguson is absolutely silent regarding all elements of the invention methods for 
detecting breast cancer or DCIS as defined by amended claim 1 and 25. The Examiner asserts 
that Ferguson discloses that hypermethylation of the sigma promoter, for example, a CpG rich 
region of the 14.3.3 sigma gene promoter, is largely responsible for silencing of the sigma gene 
and occurs in a majority breast cancers. However, Applicants respectfiiUy submit that Ferguson 



30. 
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fails to disclose that hypermethylation of CpG islands in the promoter of the cyclin D2 nucleic 
acids, as compared with the methylation of comparable nucleic acids in normal samples, is 
indicative of primary breast cancer. 

As Ferguson fails to disclose each and every element of claims 1, 25, 26 and 30, as would 
be required to estabHsh anticipation under 35 U.S.C. § 102(a), Applicants respectfully request 
reconsideration and withdrawal of the rejection over Ferguson. 

B. Applicants respectfully traverse the rejection of claims 1, 25-27, 30, 33 and 34 under 35 
U.S.C. § 102(a) as allegedly being anticipated by Esteller et al. (Cancer Research, 58:4515- 
4518; hereinafter "Esteller"). By the present communication, previously presented claims 26-27, 
and 33-34 have been cancelled without prejudice, rendering the rejection moot as to the subject 
matter of these claims. The rejection will now be discussed with regard to pending claims 1, 25 
and 30. 

Applicants submit that the invention methods for detecting breast cancer or DCIS in a 
subject, as defined by amended claims 1, 25, distinguish over the disclosure of Esteller by 
requiring: 

determining the state of methylation of one or more CpG islands in the promoter 
of cyclin D2 nucleic acids isolated fi:om a sample comprising blood, plasma, 
lymph, duct cells, ductal lavage fluid, nipple aspiration fluid, breast tissue, lymph 
nodes, bone marrow, or a combination thereof of the subject, wherein a state of 
hypermethylation of one or more CpG islands in the promoter of cyclin D2 
nucleic acids as compared with the state of methylation of one or more CpG 
islands in the promoter of cyclin D2 nucleic acids in comparable samples obtained 
from normal subjects is indicative of breast cancer or DCIS in the subject. 
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By contrast, Esteller is absolutely silent regarding all elements of the invention methods for 
detecting primary breast cancer as defined by amended claims 1 and 28, The Examiner asserts 
that Esteller discloses a method for determining the methylation state of CpG rich region of the 
GSTPl gene promoter using methylation specific PGR in samples of breast tumor from a subject 
and compared to the methylation status of the nucleic acids in normal breast tissue. 

However, Applicants respectfiiUy submit that Esteller fails to disclose a method for 
determining the presence of breast cancer or DCIS in a subject by determining the presence of 
hypermethylation of CpG islands in the promoter of the cyclin D2 nucleic acids, as compared 
with the methylation of comparable nucleic acids in normal samples, as is required in the 
invention methods. 

Therefore, Esteller fails to disclose each and every element of claims 1, 25 and 30, as 
would be required to establish anticipation under 35 U.S.C. § 102(a). Accordingly, Applicants 
respectfiiUy request reconsideration and withdrawal of the rejection over Esteller. 

In view of the above amendments and remarks, Applicants submit that all rejections of 
the claims are overcome and Applicants request favorable action on all pending claims. If the 
Examiner would like to discuss any of the issues raised in the Office Action, the Examiner is 
encouraged to call the undersigned so that a prompt disposition of this application can be 
achieved. 
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The Commissioner is hereby authorized to charge any fees that may be associated with 
this Amendment, or credit any overpayment to Deposit Account No. 50-1355. 



USPTO Customer No. 28213 

GRAY CARY WARE & FREIDENRICH llp 
4365 Executive Drive, Suite 1 100 
San Diego, California 92121-2133 

Enclosure: Marked up copies of Figiires 1-8 (21 sheets) 
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Respectfully submitted. 



Date: October 3. 2003 




Lisa Jftaile, J.D., Ph.D. 
Registration No. P38,347 
Telephone: (858) 677-1456 
Facsimile: (858) 677-1465 
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